Severe leg ischemia (SLI), characterized by rest/night pain and tissue loss (ulceration, gangrene), leads to significant morbidity and mortality as well as to the consumption of considerable health and social care resources in developed and developing countries. 1 Many observational data examining outcomes after surgical and endovascular interventions have been published from many different countries around the world and many opinions expressed about the relative merits of these two approaches to revascularization. [29] [30] [31] [32] Despite this, the absence of level I evidence from randomized trials (RCTs) means that there is continuing debate and disagreement on how such patients are best treated. 33, 34 The United Kingdom (UK)-based, multicenter Bypass versus Angioplasty in Severe Ischaemia of the Leg (BASIL) trial was funded by the UK National Institute of Health Research (NIHR) Health Technology Assessment (HTA) program (http://www.hta.ac.uk/) in 1998 and remains the only RCT to compare the clinical and cost-effectiveness of a bypass surgery (BSX)-first and a balloon angioplasty
The term severe leg ischemia (SLI), rather than critical limb ischemia (CLI), was intentionally used when the trial was designed in the late 1990s because trial organizers wished specifically to admit patients with chronic, potentially limb threatening, ischemia but who did not necessarily have ankle pressures Ͻ50 mm Hg and thus did not strictly fulfill the requirements of the term CLI as defined by the European Consensus Document. 36 It is also important to emphasize at the outset that BASIL was not a trial of all patients presenting with SLI due to infrainguinal disease. Rather, BASIL only considers those who required and were fit for immediate or early revascularization and in whom there was uncertainty (gray area of clinical equipoise) about which treatment strategy (BSX first or BAP first) was preferable in the judgement of the responsible surgical and interventional teams. Lastly, it is important to bear in mind that the BASIL trial compares two strategies, not just procedures, and the outcomes reported here therefore take into account events occurring both before and after the index procedure. 37 An interim intention-to-treat (ITT) analysis reported in 2005 indicated that short-term amputation free survival (AFS) and overall survival (OS) were similar after the two strategies, but BSX was more morbid during the first 12 months and approximately one-third more expensive. 35 However, there was a suggestion that after 2 years from randomization, patients would be more likely to remain alive and without amputation if they had been originally randomized to BSX. Although this result was statistically significant, it was based on a post hoc analysis performed after the survival curves had been viewed, and the number of end points after 2 years was relatively small. To determine whether this apparent advantage of BSX was maintained in the longer term, patients have now been monitored for a further 2.5 years. We now report a final ITT analysis of AFS and OS in patients randomized to a BSXfirst or a BAP-first revascularization strategy for SLI due to infra-inguinal disease.
METHODS
All patients who participated in BASIL provided written informed consent. The study was approved by the Multi-centre Research Ethics Committee (MREC) for Scotland. The BASIL trial is registered with the National Research Register (NRR) and as an International Standard Randomised Controlled Trial, number ISRCTN 45398889 (http://www. controlled-trials.com/ISRCTN45398889/45398889 17-05-2009).
Design. The BASIL trial methods have been published in detail elsewhere. 35 Briefly, between August 1999 and June 2004, consultant vascular surgeons and interventional radiologists in 27 UK hospitals randomized 452 patients with SLI to a BSX-first or a BAP-first treatment strategy whose diagnostic imaging showed a pattern of disease which, in their joint opinion, could equally well be treated by infrainguinal BSX or BAP. SLI was defined as ischemic rest and/or night pain (requiring opiate analgesia) and/or tissue loss (ulcer and/or gangrene) of presumed arterial etiology (regardless of ankle pressure) present for Ͼ2 weeks. It is important to emphasize that a patient could only be randomized if there was genuine doubt on the part of the responsible vascular team about which strategy was in the patient's best interests, and if the patient required, agreed to, and was fit for urgent or immediate revascularization by either means.
After patients were randomized by center, patients in each center were then further stratified into four groups by clinical presentation (rest pain only vs tissue loss) and ankle pressure (Ն50 vs Ͻ50 mm Hg). Preintervention angiograms were scored according to the Bollinger method. 38, 39 Centers were encouraged to undertake the assigned procedure as soon as possible after patient randomization. Responsible consultant vascular surgeons and interventionalists were permitted to use their normal custom and practice with regard to preintervention assessment, the intervention itself, and postintervention follow-up.
Data on all first and repeat interventions were prospectively collected, as were data on clinical outcomes. For the first year of follow-up, four dedicated research nurses travelled regularly to trial centers to collect data on randomized patients. Thereafter, the local vascular teams collected the data. The trial coordinator liaised continually with these teams and travelled at least annually to trial centers to collect data from paper-based and electronic hospital information systems regarding further procedures and primary outcomes. Where necessary, primary care doctors and nurses were also contacted.
In addition, end point data for deaths, amputations, and further procedures were collected through national audit mechanisms. Specifically, details of patients recruited in Scottish centers were logged with the Information and Statistics Division (ISD) of the National Health Service in Scotland. The status of all patients alive at the end of follow-up was confirmed by linkage to the General Registry Office (Scotland) or the Office of National Statistics (ONS) England death records. Hospital admissions for Scottish patients were obtained by record linkage to Scottish Morbidity Records (SMR-01).
Final follow-up data were gathered from visits to all centers in the 6 months before the end of follow-up. These data were checked and updated to the final follow-up date using data from UK National Health Service (NHS) sources, including the ISD of the NHS in Scotland using record linkage to SMR-01 records, General Registry Office (Scotland), and the ONS England death records, hospital records, and general practitioners.
In keeping with the 2005 interim analysis, 35 the main clinical end points reported here are AFS, defined as patient alive without amputation of trial leg at transtibial level or above, and OS, defined as death from any cause. Secondary outcomes included postprocedural morbidity, reinterventions, health-related quality of life (HRQOL), and the use of hospital resources. Analyses of these secondary clinical outcomes and a detailed HRQOL and cost-effectiveness analysis are the subject of further separate reports. 37, 40 Statistical analysis. The power to detect a hazard ratio (HR) of 0.5 for BSX vs BAP from new events (amputation, death) after 2 years from randomization was estimated at 90% with P ϭ .05. This was based on a simulation study using a Weibull parametric survival model using separate hazards before and after 2 years from randomization. Because the expected direction of difference was known, a one-sided test was specified and agreed by the funding body (HTA) and data monitoring committee. This present, second statistical analysis was conducted according to a prespecified protocol that was finalized before further follow-up data from 2005 to 2008 were available. In keeping with accepted reporting standards for RCTs, all analyses presented here are by ITT. A by-treatment-received analysis of AFS and OS is the subject of a separate report. 37 A Cox proportional hazards model was used to examine AFS and OS with a time-dependent HR to compare treatments taking different values before and after 2 years from randomization. For the survival analyses, patients with no report of death were censored at the date of last clinical contact or at the date of the last record linkage to NHS data (end February 2007 for ISD and end July 2007 for ONS). Four patients who were lost to follow-up and who were thought unlikely to have their deaths recorded in the UK were censored at their last follow-up times; these were all within 1 year and 1 month of randomization.
RESULTS
The baseline characteristics of the 228 patients randomized to BSX and the 224 randomized to BAP were similar and have been previously reported in detail, as have the details of the BSX and BAP procedures performed. 35 As is typical of patients presenting with SLI, many were elderly, Ͼ40% were diabetic, Ͼ33% were still smoking, most had a significant cardiovascular medical history, and the SLI in 25% affected both legs. Disease severity in the trial leg was rest pain only and an ankle pressure Ն50 mm Hg in 93; rest pain only and an ankle pressure Ͻ50 mm Hg in 23; tissue loss and an ankle pressure Ն50 mm Hg in 222, and tissue loss and an ankle pressure Ͻ50 mm Hg in 114. Thus, 74% of patients had tissue loss (ulceration, gangrene) and 30% had ankle pressures Ͻ50 mm Hg, thus fulfilling the European Consensus pressure criteria for CLI. 36 Apart from four patients lost to follow-up, there was a minimum of 3 years complete follow-up for all patients, with 54% being monitored for Ͼ5 years; the longest follow-up was just Ͼ7 years. The status of the patients at the end of follow-up is reported in Table I . Procedures undertaken out to 3 years are shown in the Consolidated Standards of Reporting Trials (CONSORT) diagram (Fig 1) .
For follow-up period as a whole, restricted mean survival 41 35 the time-dependent Cox proportional hazards analysis prespecified in the statistical plan showed the relative HRs for amputation and death after BSX and BAP were more favorable for BSX at later times. Specifically, whereas hazards were slightly (nonsignificantly) higher for BSX out to 2 years from randomization, OS was significantly better after 2 years in those patients initially randomized to BSX (Table II) . Although there was also a trend towards better AFS in the BSX group after 2 years, this was not statistically significant. These findings are shown in the survival curves in Figs 2 and 3.
For those patients who survived to 2 years after randomization, initial randomization to BSX was associated with a significant increase in subsequent restricted mean OS of 7.3 months (P ϭ .02) and a nonsignificant increase in restricted mean AFS of 5.9 months (P ϭ .06) during a subsequent mean follow-up of 3.1 years (range, 1-5.7 years) compared with randomization to BAP.
To explore further information coming from new data collected since the interim census date (February 2005), we also performed a person-years analysis of events that occurred after 2 years from randomization. This showed that the trend to improved AFS after 2 years seen after randomization to BSX in the earlier preliminary (2005) analysis was not continued. This was because relatively more amputations occurred after 2 years in those who had been assigned to BSX. By contrast, the trend to significantly fewer deaths in those randomized to BSX did continue. These data are in agreement with and support the results of the prespecified Cox proportional hazards analysis.
There was no evidence for differential effectiveness by any of the interactions prespecified in the statistical protocol; namely, Bollinger angiography scores, Trans-Atlantic Inter-Society Consensus (TASC) II classification, stratification group at randomization, and a predictive score based on a combination of all baseline covariates. This lack of differential effectiveness was present for the follow-up period as a whole and when the periods before and after 2 years from randomization were analyzed separately. No other interactions, outside of those prespecified, were examined.
DISCUSSION
Background to the current analysis. The UK National Institute of Health Research (NIHR) Health Tech- (7) 10 (4) 20 (9) Alive no amputation 168 (38) 82 (37) 86 (38) nology Assessment (HTA) program (http://www.hta. ac.uk/) invited tenders for a trial to compare surgical and endovascular approaches to the treatment of lower limbthreatening ischemia in 1996, and our group was chosen to run the trial. The perceived need for such a trial was borne out of growing concerns regarding the lack of RCT evidence in the field and the trend towards angioplasty-and away from surgery-in the absence of any supporting controlled data. It is striking that Ͼ10 years later, the BASIL trial remains the only RCT to have addressed this question. Most, if not all, of the other studies that have been published since then have exhibited one or more of the methodologic limitations that originally prompted the commissioning of the BASIL trial in the late 1990s. Specifically, these other studies were often retrospective, [42] [43] [44] from a single-center, 42, 45, 46 were single-surgeon, small, 47, 48 had mixed patients with claudication and SLI, 46, 47, 49 had mixed aortoiliac and infrainguinal disease, 45 provided only short 15, 47, 49 and/or incomplete 44 follow-up, excluded technical failures, 50 and used nonclinical surrogate end points. 51 Despite these methodologic problems, the paucity of good quality data, and concerns over durability, 52 especially in patients with more advanced disease, 53 certain review articles continue to strongly advocate an endovascular rather than a surgical approach to SLI as the The BASIL trial aimed to determine whether a BSXfirst or a BAP-first revascularization strategy in patients with SLI due to infrainguinal arterial disease was associated with a better outcome in terms of AFS, OS, HRQL, and use of hospital resources. 40 A preliminary analysis of the BASIL trial reported in 2005 indicated that short-term clinical outcomes from the two strategies were similar but that surgery was more morbid and was approximately one-third more expensive during the first 12 months. 35 There was, however, a suggestion that after 2 years from intervention, patients would be more likely to remain alive and without major limb amputation if they had been originally randomized to surgery. Although this difference was statistically significant, the finding was based on a post hoc analysis of a relatively small number of late events. The statistical advice was to exercise caution and to consider this an interim finding in need of further testing.
To confirm or refute this apparent long-term advantage for surgery, further funding was obtained from the HTA to allow trial patients to be monitored for a further 2.5 years. This additional follow-up period was chosen on the basis of a careful statistical power calculation based on observed and anticipated events rates. The final ITT analysis of the BASIL trial presented here was, of course, conducted according to a prespecified statistical plan that was agreed to before the additional follow-up data became available.
When comparing open surgery with minimally invasive (endovascular) alternatives, trialists often try to weigh the relative merits of reductions in short-term mortality and morbidity against a possible lack of effectiveness, especially in the longer term (lack of durability). The clinical dilemma about whether to subject a usually elderly and unfit patient with SLI to a lesser, arguably safer treatment now-such as BAP-at the risk of possibly compromising long-term outcomes of amputation and death can be difficult to analyze statistically within the confines of a RCT. As discussed subsequently, the correct interpretation of the data-and so the appropriate treatment for each individual patientwill largely depend on the time scale under consideration.
The main findings of the final ITT analysis. A review of the BASIL trial cohort and the follow-up period as a whole found no significant difference in AFS and OS between the two strategies, which some might view as a negative result and of no great interest. However, such a perspective overlooks the key purpose of, and outcomes from, the trial extension and time-dependent survival analysis prespecified in the statistical plan.
In the short term, BSX is nonsignificantly more hazardous than BAP and is more expensive; so a BAP-first strategy appears advisable given a 1-to 2-year perspective. In the longer term, however, BAP is significantly more hazardous in terms of OS than BSX. For those patients in whom a longer-term perspective is appropriate, a BSX-first strategy appears advisable; especially because in the longer term there is no significant difference in HRQOL or costs between the two treatments. 40 Thus, patients who survived for 2 years and who were initially randomized to BSX gained a significant 7 months of additional life expectancy and an additional nonsignificant 6 months of amputation-free life expectancy over the subsequent follow-up period compared with those randomized to BAP. Although these may not seem large differences, in the context of a condition with a very poor overall prognosis that is worse than many common malignancies, affected patients and physicians appear likely to view them as meaningful gains in life and limb.
A possible explanation for the long-term survival benefit after BSX might have been the survival of the fitter patients into the second period. However, this explanation is unlikely because the observed differences in OS in the period after 2 years were not attenuated by adjustment for covariates found to be predictive of outcome at baseline. 56 Initial perusal of trial data not presented here suggests that factors that may possibly explain the long-term survival benefit for BSX include the quality of medical care and follow-up, enrollment in graft surveillance programs, and a more complete and durable revascularization as judged by hemodynamic indices, relief of symptoms, and healing of minor amputations. At the present time, however, this remains mere (although we think reasonable) speculation. The influence of these factors on outcomes is being analyzed and will be the subject of further separate reports in due course.
SLI imposes serious health and economic burdens in all developed countries and in an increasing number of developing countries. As a result of uncontrolled tobacco consumption and the increasing prevalence of diabetes across the world, the global burden of SLI is likely to grow significantly in the future.
As with any common and serious condition, it is imperative that, where possible, management decisions are based on level I evidence. The BASIL trial suggests that a BSXfirst strategy should normally be regarded as the treatment of choice for the 75% of SLI patients who are estimated likely to live Ͼ2 years. Those unlikely to survive 2 years would seem better served by BAP in most cases. A predictive model based on easily obtainable baseline variables that attempts to estimate the chances of survival of "BASILlike" patients to 2 years has been developed and is the subject of a further separate report.
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Improving the prognosis for severe limb ischemia. One possible, although somewhat "glass half empty" conclusion that might be drawn from the BASIL trial, and other multicenter or population-based reports that reflect SLI outcomes across a whole health economy, is that the prognosis for SLI patients is bleak, almost regardless of what treatment is offered. From this perspective, we comment below on the trial outcomes and discuss what might be done differently going forward to try to improve this overall outlook.
Medical therapy. The BASIL trial has been criticized for reporting low levels of best medical therapy (BMT), such as antiplatelet agents and lipid-lowering therapy, at the time of randomization. There is no doubt that levels of BMT were disappointingly low and it would be comforting to think that it was a historical problem, now resolved, that simply reflected the timing of recruitment period 1999 to 2004. However, currently available data clearly show that is not the case; nor is it a phenomenon restricted to the UK health care system. Thus, more recent data from the UK 57 and North America show that there is still very considerable room for improvement when it comes to implementing evidence-based BMT 58, 59 and, in particular, lipid-lowering treatment 58, [60] [61] [62] in patients with PAD generally and those (highest risk) patients with SLI/CLI specifically. Such treatment will almost certainly increase overall survival and improve the results of surgical and endovascular interventions [63] [64] [65] at relatively little additional cost. This must surely be a highest priority for the global vascular community.
Outcomes of BSX. If physicians are going to be persuaded to take note of the BASIL trial data and recommendations in everyday clinical decision making, they will need to be persuaded that the results of BASIL reflects the current standard of care. 66 The problem is that the BASIL trial data set is not easily comparable against other data available in the literature because multicenter data are limited, no other RCTs are available for meta-analysis, and because of the particular characteristics of the patients eligible for and so admitted to the BASIL trial.
Currently, the largest and best data set of vein BSX for CLI comes from the Edifoligide for the Prevention of Infrainguinal Vein Graft Failure (PREVENT) III trial of a novel drug (edifoligide) hypothesized to reduce vein graft failure. Although the drug was not shown to be effective, the trial provided prospectively gathered, high-quality data on 1404 BSX procedures undertaken in Ͼ80 North American centers between 2001 and 2003. However, unlike BASIL, only excised vein grafts were undertaken (no prosthetic or in situ grafts were included), and the follow-up was short at only 12 months. 15 Furthermore, because of the hypothesis being tested, 67 the trial protocol mandated an especially intensive graft surveillance and reintervention program.
Nevertheless, reported short-term outcomes to 12 months for comparable PREVENT III and BASIL trial patients were similar. 15 AFS and OS rates in BASIL are also similar to those reported by others around the same period. 68, 69 So it would seem that the BSX outcomes reported in BASIL are representative of what can reasonably be achieved in this type of patient across the health economies of most developed countries. However, we accept that physicians in certain centers of excellence may believe that their own results are substantially better than those usually reported from multicenter and registry studies.
The BASIL trial has been criticized for not specifying a standard follow-up protocol, which it has been suggested should have included (at least for the bypass grafts) mandatory duplex ultrasound-based graft surveillance and reintervention when certain hemodynamic criteria were met. 70, 71 We have discussed this issue elsewhere 37 and point out that such an approach was not regarded as standard of care in the UK at the time the trial was designed. In fact, even today, although some form of graft surveillance seems intuitively beneficial, the only RCT to examine this controversial area did not show any clinical or cost-benefit from routine duplex-based surveillance. 64, 72 Angioplasty outcomes. The BASIL trial has been criticized for the very low use of stents (9 cases). We have discussed this issue elsewhere. 37 Stenting of infrainguinal arteries was not regarded as standard of care in the UK at the time the trial. Even today, the evidence that stenting improves clinical outcomes compared with what can be achieved by angioplasty alone remains limited, especially in patients with SLI/CLI as opposed to intermittent claudication. 73 The high failure rate and reintervention rate reported after BAP in BASIL has also been criticized. 37 However, our data are similar to that presented by others in patients with extensive multilevel disease. 6, 24, 27, 39, 74 It is a rapidly developing field, and new pharmacologic 30, 75, 76 and procedural and device developments are likely to improve the results of endovascular therapies for lower limb ischemia of all severities in the future.
1,74,77-82
Choice of trial end points. The primary aim of the BASIL trial was to determine whether a BSX-first or a BAP-first revascularization strategy was associated with a better clinical outcome for patients. However, defining better is not always straightforward, and end point choices made by investigators clearly affect trial design, analysis, and interpretation in a number of important respects. After much discussion, for the purposes of BASIL, we chose to define better as improved AFS and used this as the primary end point for the power calculation and the prespecified statistical plan when we finalized the design of the trial in 1998. We did so mainly because we believe AFS is the most clearly understandable and unambiguous measure of the primary purpose of revascularization; namely, to preserve limb and, so, life. We understand that AFS remains the end point required by the United States Food and Drug Administration for such studies.
During the last 10 years, our understanding of how the choice of single and composite clinical, and increasingly, surrogate end points can influence trial outcomes, interpretation, and thus design has become increasingly sophisticated. The thoughtful and transparent use of such end points can undoubtedly increase knowledge and understanding 83 ; however, they can lead to a lack of clarity, an inability to compare different studies, 84 and even to concerns around the appropriateness of regulatory approval. [85] [86] [87] The BASIL trial has been criticized for not using "patency" as the primary outcome. We have discussed this issue at length elsewhere. 37 In short, we wished specifically to compare two strategies not just two "one-off" procedures. As such, we thought powering or interpreting the trial in the context of measures of hemodynamic success (patency, ankle pressure) or other end points as surrogates for meaningful clinical outcomes would have been inappropriate. 20, 88 Pragmatically, assessing patency after BAP in a uniform manner across 27 centers would have been logistically very difficult.
Choice of entry criteria. It has been suggested that the BASIL trial cannot be usefully generalized to the majority of patients with CLI. As very clearly stated throughout the article, even in the very title of the trial itself, this was emphatically not a trial of patients with "critical limb ischemia" as defined by the European Consensus Document, which was the competent document in the UK at the time the trial protocol was finalized in 1998. 36 Rather, the patients admitted to BASIL had "severe limb ischemia," which is the same as the European Consensus Document definition of CLI but, crucially, without the requirement to have an ankle pressure Ͻ50 mm Hg. This is perhaps a subtle but, nevertheless, a very important distinction that needs to be fully grasped in order to understand the aims, rationale, and potential value of the BASIL trial in the context of everyday practice and the rest of the literature.
After much consideration, trial investigators and participants decided to admit SLI patients, and not just CLI, patients to the BASIL trial for a number of reasons:
First, 50 mm Hg is arguably an arbitrary cutoff. Does a patient who requires opiate analgesia for rest pain and with a gangrenous toe not have limb-threatening ischemia and not require immediate or early revascularization just because the ankle pressure is 60 mm Hg?
Second, measurement of ankle pressure and pressure indices in these patients is subject to interobserver and intraobserver variation. 89 Does a patient have limb-threatening ischemia that requires immediate or early revascularization on a day when the ankle pressure is measured at 45 mm Hg but not on another day when it is 55 mm Hg?
Third, when compared with BSX, BAP might have the most to offer to those at the better end of the spectrum of patients with rest pain and tissue loss. Many of these patients will require immediate or early revascularization to relieve severe pain or heal tissue loss, or both, but their ankle pressure will be Ͼ50 mm Hg. Would excluding such patients on the basis of an arbitrary hemodynamic cutoff from a trial where one of the arms was angioplasty make any sense?
Fourth, it became clear from our Delphi consensus studies that only a small proportion of patients with true "CLI" were deemed by vascular surgeons and interventionalists at that time to have a pattern of disease that they believed was equally suitable for BAP and BSX (gray area of clinical equipoise). 33, 34 Furthermore, at the time the BASIL trial was designed, Wolfe and Wyatt 90 from the UK had recently written an influential report describing what they termed "subcritical limb ischemia" (SCLI), which they defined as rest pain and ankle pressure Ͼ40 mm Hg, and they redefined CLI as tissue loss or ankle pressure Ͻ40 mm Hg, or both. These authors recommended on the basis of an analysis of 20 publications containing Ͼ6000 patients that future studies should stratify by SCLI/CLI because the two groups had very different patterns of disease, responses to treatment, and outcomes. More recently, other respected authorities have also recognized a similar group of patients who occupy a poorly defined hemodynamic area between disabling claudication and true CLI. 91 
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Impressed by these scientific and logistic arguments, we chose to use the term "severe limb ischemia" (SLI) to cover SCLI and CLI and to admit all such patients to the trial. However, in line with the recommendations of Wolfe and Wyatt, we stratified the randomization according to whether the patient had rest pain only or tissue loss also and by whether their ankle pressure was Ͻ50 mm Hg. We chose 50 mm Hg rather than 40 mm Hg to comply with ECD CLI guidelines.
In fact, 336 of 452 (74.3%) of the BASIL patients had tissue loss, which is very similar to that reported in many other studies of intervention for SLI/CLI. Only 93 patients had rest pain without tissue loss and an ankle pressure Ͼ50 mm Hg, and 137 had an ankle pressure Ͻ50 mm Hg. As expected from the randomization process, these proportions were the same in both trial arms.
So, although it is quite true that the BASIL trial describes a group of patients who had, overall, less severe disease than studies where the 50 mm Hg is strictly adhered to, we think:
1. the admission criteria were clear; 2. the admission criteria were appropriate given the aims of the trial; 3. all the patients randomized were thought at the time of randomization to require early or immediate revascularization to relieve pain or heal tissue loss, or both, and were quite clearly not, as has been suggested, only claudicant patients (this is discussed further below); and 4. because BASIL reported transparently in detail the clinical and anatomic (angiographic) 39 characteristics of the randomized patients, physicians will be able to make an informed judgment about the extent to which their patients are similar to or different from those described here (this is discussed further below).
It has been suggested that many of the patients did not actually have true limb-threatening ischemia because not all patients went forward to immediate revascularization. 37 The number of patients who did not receive timely intervention was, in reality, small. In some cases, this was because the patient's condition deteriorated and the patient became unfit, especially for BSX; such patients fared badly. In other patients the ischemic pain or tissue loss improved with best medical and nursing care so that immediate revascularization was not required or was refused by the patient. As reported by Wolfe and Wyatt, some of these patients did quite well in the longer term without intervention. Even some patients with "true" CLI deemed unsuitable for revascularization have been reported to have quite low rates of short-term (6-and 12-month) limb loss and death with best medical and nursing care. 92 We believe the BASIL data reflect the clinical realities of looking after this group of patients and demonstrate the value of developing predictive tools that can help physicians match the available treatments to individual patient's needs and circumstances.
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Patient selection and trial generalizability. At the same time, the BASIL trial has been criticized by some for studying a group of "highly selected" patients that does not reflect the generality of patients affected by CLI (this has been discussed above) and by others for allowing a too heterogeneous a group of patients to be randomized (not selective enough). We were well aware that in common with every other RCT, there was going to be a trade-off when the BASIL trial was designed between purity of sampling and generalizability that could never be fully resolved to everyone's satisfaction.
The BASIL trial audit 35 found that 50% of patients presenting to six major UK vascular units with SLI due to infrainguinal disease were not considered suitable for, or to require, or to agree to immediate or early revascularization. Some have expressed surprise at this statistic and suggested that it may be something unique to the UK health service. However, perusal of the literature reveals that few, if any, contemporary studies explicitly present data that allow the "community" revascularization rate in other countries to be determined. 15, 93 The BASIL trial has been almost uniquely transparent in placing the revascularized patients with the total population of consecutive patients presenting with SLI to the major participating centers. Until data to the contrary are reported, we think the BASIL audit data are likely to reflect data found in many other health care economies, especially where, unlike in the UK, access to care is dependent upon an ability to pay.
With regard to selection, during the 6-month BASIL audit, of the 236 patients presenting with SLI due to infrainguinal disease and who were considered to require and to be fit for immediate or early revascularization, 70 (29%) were regarded as suitable for randomization into BASIL. Of these, 22 (31%) refused trial entry and 48 (69%) were randomized.
It has been suggested that this is a highly selected cohort and that the BASIL trial data therefore have little relevance to the overall treatment of CLI. We have discussed this above, but so crucial is this issue to a proper understanding of the purpose, rationale, scope, and value of the BASIL trial that the arguments bear further elaboration.
The aim of pragmatic RCTs like BASIL is to collect a heterogeneous group of patients requiring treatment (in this case for SLI) from a heterogeneous group of surgeons and interventionalists working according to their preferred methods in a large number of centers but then, crucially, to apply the rigor of randomization to the treatment received. It is the polar opposite of the single-surgeon, single-center experiences of treating a more homogenous group of patients in a highly standardized manner. The huge benefit of the former over the latter is that it provides a wholly unbiased report of what can be realistically achieved in the aggregate across a health economy through the application of two different therapeutic strategies where there is a genuine "gray area of clinical equipoise."
In this respect the BASIL trial is no different from, for example, the carotid and aortic aneurysm trials that now guide intervention in those areas. Specifically, the BASIL trial compared (for the first and only time in a randomized manner) a BSX-first strategy with a BAP-first strategy in patients who required and were fit for immediate or early revascularization for SLI due to infrainguinal disease and who, in the opinion the responsible surgeon and interventionalist, could be equally well treated by either BSX or BAP (the gray area of equipoise). So, of course, to be eligible for admission to the trial the patient had to have:
1. SLI due to infrainguinal disease; 2. require and be fit for immediate or early revascularization by either means; and 3. have a clinical and anatomic (angiographic) pattern of disease that led both the surgeon and the interventionalist to believe there was a grey area of equipoise.
As discussed above, about 30% of SLI patients were thought to meet these criteria and be eligible for the trial. The other 70% were considered (rightly or wrongly) to be better treated by BSX, by BAP, with best medical and nursing care only, or by primary amputation. Such patients could not therefore be randomized by those physicians. The only other "selection" was that the patients had to be able and willing to give fully informed written consent. Given the nature of the patients and the two treatments on offer, a remarkably high proportion (about 70%) of eligible patients agreed to be randomized; this is a great credit to the vascular teams in the 27 centers.
If readers choose to interpret this as "selection" in the pejorative sense of the term, then so be it. However, in keeping with all other RCTs, we could only randomize patients who were suitable for both treatment strategies and in whom there was genuine doubt about which strategy would best serve their interests. To do otherwise would, of course, have been highly inappropriate both scientifically and ethically. All RCTs, including BASIL, work on the basis of the "gray area of clinical equipoise" (uncertainty principle), which will of course (we know this from our Delphi consensus studies) vary between individual surgeons and interventionalists working in different units. Such judgements also change over time, and it would be interesting to repeat the Delphi consensus studies that preceded the BASIL trial in the light of the BASIL trial data. 33, 34 Power of the trial. The power of the BASIL trial has been described as "marginal," with which we would disagree. The sample size calculations proposed that 223 patients per treatment would be needed for a 90% power to detect a 15% difference in 3-year AFS at the 5% significance level. This calculation was based on the assumption that the 3-year survival value might be 50% in one group and 65% in the other. 35 In fact, these overall estimates turned out not to be unreasonable, and 452 patients were randomized; of whom only 4 were lost to follow-up.
The other important point is that the real power of a trial depends more on the number of end points than on the number of patients randomized; and BASIL patients provided no shortage of end points (amputations, deaths). But, of course, if one chooses to embark on subgroup analysis, then the power weakens; we have been careful not to do this. We have also been careful not to over-interpret the longer-term follow-up data; hence, the decision to extend follow-up after reporting (what turned out to be interim) results in the Lancet in 2005.
Prosthetic grafts. Some have argued that it would have been better if the trial had excluded patients requiring prosthetic grafts. This is an issue that the trial investigators and participants considered carefully when designing the trial in the late 1990s. 37 At that time, however, it was common practice to use prosthetic grafts, usually with some form of venous cuff or collar, in SLI patients. Such surgery is still undertaken in the UK and elsewhere, although one suspects in smaller numbers than a decade ago. Excluding prosthetic grafts would probably have improved the results of surgery but may have led to accusations of cherry picking and bias from the interventional community. It seems likely to us that the interventional community would have "retaliated" by requesting that certain high-risk angioplasty cases be removed from the analysis. Instead, we have conducted a large pragmatic multicenter RCT where all angioplasty and all surgical outcomes have been analyzed by ITT.
By including prosthetic grafts and by also offering a "by-treatment-received" analysis in a separate article, 37 we have also been able to draw (with appropriate caveats) some conclusions about the relative merits of vein vs prosthetic bypass compared with angioplasty. However, we must be very careful not to over-interpret nonrandomized data.
CONCLUSIONS
Much of the available literature gives the impression that every patient who presents with SLI/CLI can and should undergo revascularization and that the results of those revascularizations are largely good. In reality, however, a significant proportion of such patients, even those with the most severe "unreconstructable" disease, can be managed quite successfully, at least in the short-term, with best medical treatment and nursing care. 92, 94 Furthermore, attempts at revascularization often fail, and many SLI/CLI patients with a very limited life expectancy and HRQOL are not well served by, often repeated, attempts at limb salvage. [95] [96] [97] [98] Although AFS is an appropriate and unambiguous primary trial end point, it does not give much information about the quality of revascularization. It is quite possible for a patient to enjoy a reasonable HRQOL with a primary amputation, especially if the patient's premorbid mobility status was already limited, and for another patient to have a very poor QOL due to chronic pain and wound problems, despite an apparently successful revascularization. 88, [97] [98] [99] The often-assumed inverse relationship between revascularization and amputation rates has not been borne out in an analysis of recent UK data. 100 It is very important, therefore, that vascular surgeons and interventionalists do not become excessively lesioncentric and undertake increasingly heroic attempts at limb salvage while losing focus on the individual patient's needs and expectations. 1, 43, 88, 90, 91, [95] [96] [97] [98] 101 To try to assess these issues, we have collected data on HRQOL, preintervention and postintervention ankle pressure, pain, ulcer healing, and the incidence and outcome of minor amputations. These data are being analyzed and will be the subject of further separate reports in due course. Going forward, the BASIL investigators have also joined with others under the auspices of the Society for Vascular Surgery (SVS) to establish a working group to examine the data that might support objective performance goals (OPG) for current and future CLI therapies. In so doing, the group recognizes that large sample sizes are required to examine safety and efficacy, especially within critical subgroups. Data contributed from BASIL and other prospective multicenter studies are currently being used towards these ends.
102,103
Summary of BASIL trial recommendations. The BASIL trial suggests that those SLI patients who are likely to live Ն2 years are probably better served by a BSX-first strategy, preferably with vein. 37 Those SLI patients who are unlikely to live 2 years, and possibly those in whom vein is not available for bypass, are probably better served by a BAP-first strategy because they are unlikely to survive to reap the longer-term benefits of surgery, they may be more likely to suffer surgical morbidity and mortality, and because angioplasty is significantly less expensive than surgery in the short-term.
